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Description 

This  invention  relates  to  vacuum  transfer  appara- 
tus 

Separating  macromolecules  by  electrophoresis 
on  gel  substrates  is  a  well  understood  and  common 
technique  in  the  fields  of  chemistry,  biology  and  med- 
icine.  There  are  basically  two  types  of  apparatus  in 
common  use.  One  incorporates  a  separating  gel  ma- 
trix  between  two  glass  plates  placed  vertically  and  in 
contact  at  both  top  and  bottom  with  an  electrophore- 
sis  buffer  contained  in  reservoirs  which  are  fitted  with 
suitable  electrodes,  usually  constructed  of  platinum 
wire.  Samples  are  applied  to  the  upper  (cathode)  sur- 
face  of  the  gel  and  move  down  toward  the  lower 
(anode)  under  the  influence  of  an  applied  voltage 
field.  In  the  alternative  system,  a  gel  is  cast  in  the  hor- 
izontal  position  on  a  plate  provided  with  raised  edges 
which  acts  as  the  gel  mould.  Sample  wells  are  cast 
into  the  gel  by  means  of  suitable  slot-formers  placed 
across  the  raised  edges  of  the  gel  plate.  The  electro- 
des  and  buffer  reservoirs  are  placed  at  either  end  of 
the  gel  and  electrical  continuity  is  achieved  through 
the  gel  by,  for  example,  suitable  wicks  or  by  immers- 
ing  the  gel  completely  in  contact  with  the  buffer  reser- 
voirs.  In  the  latter  mode  the  apparatus  is  usually  re- 
ferred  to  as  a  submarine  gel  tank. 

On  completion  of  electrophoretic  separation  of 
the  macromolecules,  gels  are  conventionally  re- 
moved  from  the  electrophoresis  apparatus  for  further 
processing,  in  particular,  for  the  recovery  of  mole- 
cules  from  the  gel,  or  for  photography  or  the  like.  In 
the  case  of  deoxyribonucleic  acid  (DNA),  if  the  pur- 
pose  of  separation  is  the  specific  identification  of  mol- 
ecules  by  molecular  hybridization,  the  gel  is  exposed 
to  subsequent  steps  of  processing.  These  are  de- 
signed,  for  example,  to  reduce  the  molecular  weight 
of  large  fragments  bydepurination  in  orderto  expedite 
their  recovery,  and/or  to  denature  and  equilibrate  the 
duplex  DNAin  order  to  facilitate  its  adhesion  to  hybrid- 
ization  membranes,  and  to  enable  subsequent  hybrid- 
ization  to  take  place.  These  steps  conventionally  re- 
quire  several  separate  gel-handling  steps  and  typical- 
ly  may  require  1-2  hours  for  completion. 

The  basic  technique  which  is  currently  used  to 
transfer  molecules  from  suitably  prepared  gels  onto 
filter  membranes,  for  example  nitrocellulose  mem- 
brane  filters,  embodies  the  principles  of  diffusion  and 
capillary  flow  and  is  referred  to  as  "blotting".  Typical- 
ly,  the  gel  is  placed  on  filter  paper  in  contact  with  a 
reservoir  of  transfer  buffer,  a  suitable  hybridization  fil- 
ter  membrane  is  placed  over  the  gel  and  is  masked 
with  plastic  film  to  define  the  area  from  which  mole- 
cules  are  to  be  transferred.  A  stack  of  dry  absorbent 
paper  towels  is  then  placed  over  the  mask  and  the  fil- 
ter  membrane  such  that  fluid  flows  from  the  gel  and 
transfers  molecules  from  the  gel  to  the  filter  mem- 
brane.  Blotting  is  of  fundamental  importance  in  the 

fields  of  molecular  biology  and  biotechnology  as  an 
essential  step  in  the  analysis  of  macromolecules. 
Southern  blotting  refers  to  the  transfer  of  molecules 
of  deoxribonucleic  acid  (DNA);  Northern  blotting  re- 

5  fers  similarly  to  molecules  of  ribonucleic  acid  (RNA); 
Western  blotting  refers  similarly  to  proteins. 

Capillary  flow  and  diffusion  are  inherently  slow 
processes  which,  under  conventional  blotting  condi- 
tions,  tend  to  be  bidirectional  and  are  therefore  a  rel- 

10  atively  inefficient  means  of  transferring  molecules 
from  one  planar  substrate  to  another.  The  Southern 
blotting  procedure  also  uses  large  amounts  of  refined 
paper  products  which  are  a  continuing  expense  and 
are  not  readily  available  in  some  countries.  An  exist- 

15  ing  modification  of  the  blotting  technique  avoids  this 
and  speeds  up  the  process  by  using  electrophoresis 
to  accelerate  transfer.  In  this  case  the  method  and  its 
associated  apparatus  are  commercially  available  and 
are  commonly  referred  to  as  electroblotting.  Electro- 

20  blotting  apparatus  requires  separate  preparation  and 
mounting  of  the  gel  electrophoresis;  processes  which 
are  time  consuming  and  inconvenient.  The  apparatus 
is  relatively  complex  and  expensive.  In  some  cases 
artefactual  bands  may  occur  in  the  transferred  pat- 

25  tern  due  to  interference  with  voltage  fields  by  struc- 
tural  components  in  the  electrophoresis  tank.  Smaller 
molecules  may  be  lost  by  passing  through  the  filter 
membranes  under  the  influence  of  the  electrophore- 
sis  field. 

30  Vacuum  filtration  of  macromolecules  from  fluids 
is  well  known  but  has  not  been  adopted  for  the  recov- 
ery  of  macromolecules  from  gels,  in  the  field  of  the 
present  invention.  However,  the  feasibility  of  so  doing 
has  been  shown  for  DNA  by  Z.  Zaitsev  and  A.G.  Ya- 

35  kolev  (Byulleten'  Eksperimental'noi  Biologii  i  Meditsi- 
ny  of  the  USSR  N.B.  Bochkob  Vol  96,  Number  10, 
pp84-86  1983)  and  for  proteins  by  M.  Peferoen,  R. 
Huybrechts  and  A.  De  Loof  (FEBS  Letters  145,  num- 
ber  2,  pp369-372,  1982). 

40  The  Peferoen  etal  paper  discloses  vacuum  trans- 
fer  apparatus  comprising  a  slab  gel  dryer  system  in 
which  dry  filter  paper  is  layed  on  a  porous  polyethy- 
lene  sheet.  Nitrocellulose  paper,  wet  in  blotting  buffer, 
is  put  on  the  dry  filter  paper,  making  sure  that  no  air 

45  bubbles  are  trapped  in  between  these.  A  plastic  sheet 
with  a  window  somewhat  smaller  than  the  gel  is  put 
on  the  dry  filter  paper  with  the  window  on  the  nitro- 
cellulose  paper.  The  gel  is  placed  on  the  nitrocellu- 
lose  so  that  the  edges  of  the  gel  ovelap  the  plastic 

so  sheet.  About  1  2  layers  of  filter  paper  are  rendered  wet 
in  blotting  buffer  and  put  on  the  gel.  At  least  3  cm  of 
the  outer  border  of  the  filter  paper  rests  on  the  plastic 
sheet.  The  outer  margins  of  the  plastic  sheet  are  fold- 
ed  on  top  of  the  wet  filter  paper  and  the  whole  system 

55  is  covered  with  a  rubber  or  plastic  sheet  and  connect- 
ed  to  a  vacuum  pump  having  a  rating  of  250W, 
1390  /min.  so  that  the  blotting  buffer  is  sucked 
through  the  gel.  The  apparatus  was  designed  for  use 

2 
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after  an  electrophoresis  step  had  been  carried  out 
separately,  in  which  step  polypeptides  were  separat- 
ed  by  discontinuous  electrophoresis  after  which  the 
stacking  gel  was  removed  and  the  separating  gel  was  5 
transferred  to  the  blotting  buffer  for  twenty  minutes. 

From  the  prior  art  processes  as  set  out  above,  it 
will  be  appreciated  that  they  have  disadvantages  in 
that  they  tend  to  be  time  consuming  and  involve  an 
undesirable  number  of  separate  steps.  10 

In  EP-A-01  18735  there  is  described  a  method 
and  apparatus  for  nucleic  acid  quantification.  A  filtra- 
tion  apparatus  is  shown  in  which  there  is  a  first  micro- 
porous  membrane  having  an  antibody  bound  thereto, 
and  adjacent  this  membrane,  a  porous  hydrophobic  15 
fabric  which  prevents  fluid  loss  in  the  absence  of  a  va- 
cuum  but  allow  diffusion  of  gases. 

An  object  of  the  present  invention  is  to  obviate  or 
mitigate  the  aforesaid  disadvantages. 

According  to  the  present  invention  there  is  pro-  20 
vided  apparatus  for  transferring  nucleic  acid  frag- 
ments  from  a  gel  to  a  filter  membrane,  comprising: 

a  recessed  tray  having  a  bottom  wall; 
platform  means  in  said  tray,  said  platform 

means  including  a  porous  support  plate  for  said  mem-  25 
brane; 

said  tray  and  platform  means  defining  a  va- 
cuum  chamber  between  said  plate  and  the  bottom 
wall  of  said  tray; 

liquid  reservoir  means  adapted  to  include  said  30 
gel  and  being  arranged  above  said  plate,  said  reser- 
voir  means  comprising  a  wall  extending  above  the 
surrounding  the  perimeter  of  said  support  plate  and 
arranged  to  contain  liquid  above  said  support  plate; 
and  35 

a  fluid  port  communicating  with  said  chamber 
for  withdrawing  fluid  under  conditions  of  vacuum. 

The  apparatus  which  forms  the  subject  of  the 
present  application  has  been  found  to  be  useful  for 
the  electrophoretic  separation  of  macromolecules,  40 
particularly  nucleic  acids,  in  combination  with  the  va- 
cuum  transfer  of  the  electrophoretically  separate  mol- 
ecules  onto  nylon-based  filter  membranes.  The  appa- 
ratus  is  designed  so  as  to  permit  essential  processing 
without  handling  the  gel  between  electrophoresis  and  45 
molecular  transfer  to  hybridization  membranes. 

Preferably,  the  apparatus  of  the  present  inven- 
tion  includes  a  gel  electrophoresis  tank  combined 
with  a  vacuum  apparatus  which  is  used  to  accelerate 
the  movement  of  macromolecules  from  gels  to  suit-  50 
able  membrane  filters  after  electrophoresis  is  com- 
plete.  To  effect  this  the  apparatus  preferably  compris- 
es  an  upper  compartment  in  the  form  of  a  submarine 
gel  tank  incorporating  suitable  electrodes  and  provi- 
sion  for  attaching  sample  well  combs.  This  is  placed  55 
over,  and  suitably  secured  to,  a  vacuum  apparatus 
consisting  of  a  vacuum  chamber  fitted  with  an  adap- 
tor  for  the  attachment  of  a  vacuum  source.  The  upper 
side  of  this  chamber,  which  acts  as  the  lower  part  of 

the  submarine  gel  tank,  preferably  consists  of  an  inset 
porous  support  plate,  composed,  for  example,  of  por- 
ous  polyethylene,  which  permits  the  passage  of  flu- 
ids.  The  permeable  area  of  this  porous  plate  is  con- 
trolled  by  an  impervious  demountable  masking  mem- 
brane.  The  opening  in  the  masking  membrane  is 
slightly  smaller  than  the  nylon  filter  membrane  to 
which  molecules  are  to  be  transferred  from  the  gel. 
This  ensures  that  fluid  transfer  under  vacuum  is  only 
possible  via  the  gel.  When  the  apparatus  is  assem- 
bled,  the  masking  membrane  is  securely  clamped  be- 
tween  the  vacuum  chamber  and  the  open  upper  sec- 
tion  which  constitutes  the  submarine  gel  tank.  An  CD- 
ring  set  between  the  mating  surfaces  of  the  vacuum 
chamber  and  the  submarine  gel  tank  forms  a  fluid- 
tight  seal.  The  filter  membrane,  which  is  nylon-based 
to  avoid  sticking  to  agarose  gels  when  cast  in  situ,  is 
suitably  sealed  in  place  so  as  to  prevent  molten  agar- 
ose  from  contaminating  the  porous  support  plate  and 
leaking  into  the  vacuum  chamber.  The  assembled  ap- 
paratus  is  provided  with  a  means  of  connected  to  a 
vacuum  pump  which  is  fitted  with  means  of  adjusting 
the  vacuum  strength  within  the  narrowly  defined  lim- 
its  which  are  essential  for  optimum  transfer  efficiency. 

Embodiments  of  the  present  invention  will  now  be 
described,  by  way  of  example,  with  reference  to  the 
accompanying  drawings,  in  which:- 

Fig.  1  is  a  perspective  view  of  an  assembled  elec- 
trophoresis  and  vacuum  molecular  transfer  appa- 
ratus  in  accordance  with  the  present  invention; 
Fig.  2  is  an  exploded  perspective  view  of  the  ap- 
paratus  of  Fig.  1  and  viewed  in  the  direction  of  ar- 
row  A  in  Fig.  1  ; 
Fig.  3  is  a  plan  view  from  above  of  the  apparatus 
of  Figs.  1  and  2; 
Fig.  4  is  a  perspective  plan  view  on  the  line  IV-IV 
of  Fig.  2;  and 
Fig.  5  is  a  side  view  of  apparatus  as  shown  in 
Figs.  1  to  4  and  incorporating  one  form  of  secur- 
ing  means  for  connecting  the  upper  gel  tank  to  its 
associated  vacuum  chamber. 
Referring  to  the  drawings,  an  electrophoresis 

and  vacuum  transfer  apparatus  comprises  an  upper 
body  portion  of  synthetic  plastics  material  and  which 
defines  a  submarine  gel  tank  10  and  a  lower  body 
portion  also  of  synthetic  plastics  material  and  which 
constitutes  a  vacuum  chamber  11  .  The  gel  tank  10  is 
adapted  to  be  superimposed  on  the  vacuum  chamber 
11  and  releasably  secured  thereto  in  order  to  sand- 
wich  therebetween  a  masking  membrane  12  and  a 
porous  filter  membrane  13  e.g.  of  nylon.  A  fluid  tight 
seal  is  provided  at  the  junction  between  the  tank  10 
and  vacuum  chamber  11  by  an  O-ring  seal  14  located 
in  the  upper  peripheral  surface  of  the  vacuum  cham- 
ber  11  and  which  seals  against  the  underside  of  the 
membrane  12. 

The  submarine  gel  tank  10  serves  as  a  reservoir 
for  subsequent  preparation  of  a  gel  for  molecular 

3 
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transfer  and  incorporates  a  sample  well  comb  1  5  lo- 
cated  in  slots  1  6  in  the  wall  of  the  gel  tank  1  0.  The  tank 
10  is  provided  with  a  cathode  17  and  an  anode  18. 

The  vacuum  chamber  11  has  a  rectangular  inter- 
nal  recess  19  within  which  can  be  located  a  synthetic 
plastics  spacer  20  of  honeycomb  structure  and  which 
supports  a  separate  porous  plate  21  ,  eg.  of  porous 
polyethylene,  on  its  upper  surface.  When  the  spacer 
20  and  plate  21  are  positioned  in  recess  1  9,  the  upper 
surface  of  plate  21  is  substantially  flush  with  the  top 
edge  of  the  vacuum  chamber  11.  The  porous  plate  21 
permits  the  passage  of  fluid  under  vacuum  and 
serves  as  a  support  for  the  filter  membrane  13  and 
associated  masking  membrane  12  which  masks  the 
peripheral  portion  of  the  porous  plate  21  to  define  a 
central  area  or  field  22  thereof  through  which  molec- 
ular  transfer  can  take  place  from  a  gel  to  the  filter 
membrane  13. 

The  vacuum  chamber  11  is  provided  with  a  va- 
cuum  port  23  by  means  of  which  the  vacuum  chamber 
11  can  be  connected  in  known  manner  to  a  vacuum 
pump  (not  shown). 

As  illustrated  in  Fig.  5,  securing  means  are  pro- 
vided  for  releasably  securing  the  upper  gel  tank  10  to 
the  lower  vacuum  chamber  11  .  As  shown  in  Fig.  5,  the 
securing  means  comprises  a  pair  of  clips  24,  each  of 
which  is  fixedly  hinged  at  25  to  the  lower  vacuum 
chamber  11  and  which  can  be  pivoted  about  its  hinge 
25  to  engage  the  upper  surface  of  the  gel  tank  10  in 
order  to  clamp  it  in  operative  relationship  with  the  va- 
cuum  chamber  11.  Although  the  securing  means  has 
been  described  in  Fig.  5  as  a  pair  of  hinged  clips  24, 
it  will  be  readily  appreciated  the  securing  means  can 
take  other  forms.  For  example,  the  securing  means 
can  be  constituted  by  elongated  screws  extending 
through  the  gel  tank  10  to  engage  releasably  the  va- 
cuum  chamber  11. 

If  desired,  a  suitable  trap  can  be  provided  to  pre- 
vent  liquids  entering  the  vacuum  pump. 

In  order  to  use  the  above-described  electrophor- 
esis  and  vacuum  transfer  apparatus,  the  spacer  20  is 
first  placed  within  the  recess  19  in  the  vacuum  cham- 
ber  11.  Alternatively,  the  spacer  20  can  be  reduced  in 
depth  and  made  integral  with  the  body  of  the  vacuum 
chamber  11.  The  porous  plastics  support  plate  21  is 
then  placed  on  the  spacer  20  so  as  to  form  the  upper 
surface  of  the  vacuum  chamber.  The  masking  mem- 
brane  1  2,  exceeding  the  area  circumscribed  by  the  CD- 
ring  seal  14  and  with  the  unmasked  area  22  slightly 
less  than  that  of  the  gel  area  to  be  transferred  is  then 
placed  over  the  support  plate  21  .  The  filter  membrane 
1  3  is  sealed  over  the  unmasked  area  22  so  as  to  pro- 
vide  a  gel-tight  seal  during  in  situ  gel  casting.  The  up- 
per  submarine  gel  tank  10  is  then  placed  over  the 
masking  membrane  12  and  clamped  in  position  on  the 
vacuum  chamber  11  by  means  of  clips  24  so  that  the 
O-ring  seal  22  engages  the  masking  membrane  12  to 
make  a  fluid-tight  seal  around  the  periphery  of  the 

mutually  engaging  surfaces  of  the  tank  10  and  cham- 
ber  11.  The  sample  well  comb  15,  which  stops  short 
of  contacting  the  filter  membrane  13,  is  put  in  place 

5  and  its  position  is  marked  on  the  filter  membrane  13 
so  as  to  note  the  original  position  of  the  applied  sam- 
ples.  A  gel  slab  is  then  cast  in  position  on  the  filter 
membrane  13  to  seal  the  entire  space  between  the 
gel  tank  10  and  vacuum  chamber  11.  A  suitable  elec- 

10  trophoresis  buffer  is  added  to  the  gel  tank  1  0  to  cover 
the  gel.  Samples  are  added  to  the  sample  wells  15, 
suitable  electrical  connections  are  made  to  the  elec- 
trodes  17,18  and  electrophoresis  is  carried  out  in  the 
usual  manner.  When  the  electrophoresis  run  is  com- 

15  pleted,  the  current  is  switched  off,  the  electrophore- 
sis  buffer  is  aspirated  out  and  successively  replaced 
by  the  appropriate  fluids  to  prepare  the  gel  for  molec- 
ular  transfer.  These  preparatory  fluids  are  finally  re- 
placed  by  transfer  buffer,  usually  20xSSC.  The  va- 

20  cuum  pump,  connected  via  a  fluid  trap,  is  switched  on 
and  transfer  of  molecules  from  the  gel  to  the  filter 
membrane  13  is  allowed  to  continue  until  complete, 
usually  in  approximately  one  hour. 

The  two  separation  functions  of  the  apparatus 
25  can  also  be  used  independently  of  each  other.  Thus, 

the  submarine  gel  electrophoresis  module  can  be 
adapted  for  singular  use  by  omitting  the  filter  mem- 
brane  13  and  inserting  a  suitable  impermeable  mask 
between  the  upper  and  lower  modules  i.e.  the  tank  10 

30  and  vacuum  chamber  11.  Likewise,  the  vacuum 
chamber  module  can  be  used  separately  to  transfer 
nucleic  acids  from  gels  which  have  been  processed  in 
a  separate  electrophoresis  tank.  In  this  mode,  the 
electrophoresed  gel  is  placed  over  the  masked  aper- 

35  ture  22  so  as  to  overlap  its  edges  and  in  contact  with 
the  hybridization  membrane  1  3  beneath.  In  this  mode 
of  use,  since  hot  gels  are  not  involved,  transfers  can 
be  made  to  membranes  other  than  nylon-based 
membranes.  Alternatively,  gels  may  be  cast  separate- 

40  ly,  before  being  placed  in  the  apparatus  for  electro- 
phoresis  and  transfer  in  the  usual  manner.  In  this 
case  any  type  of  hybridization  membrane  13  may  be 
employed.  In  this  latter  mode,  the  porous  plate  21  and 
filter  membrane  13  may  be  sealed  off  by  a  plastics 

45  sheet  held  in  place  under  vacuum  by  switching  on  the 
vacuum  pump.  When  electrophoresis  is  complete, 
the  plastics  sheet  is  removed  allowing  the  electro- 
phoresis  buffer  to  drain  away  whilst  the  gel  is  posi- 
tioned  ready  for  vacuum  transfer.  Alternatively,  in  ver- 

so  sions  of  the  apparatus  incorporating  a  shallow  va- 
cuum  chamber,  it  is  not  necessary  to  seal  off  the  sub- 
marine  gel  tank  10  from  the  vacuum  chamber  11  as 
an  insignificant  volume  of  fluid  would  fill  such  a  re- 
duced  space. 

55  The  pump  used  in  connection  with  the  blotting 
apparatus  can  be  of  any  type  providing  that  the  va- 
cuum  level  can  be  precisely  controlled.  An  electrically 
driven  diaphragm  pump  fitted  with  a  vacuum  gauge 
and  regulator,  for  example  an  air  bleed  valve,  to  con- 

4 
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trol  the  vacuum  output  is  suitable.  The  vacuum  is  ad- 
justed  so  that  it  will  not  collapse  the  gel,  thereby  re- 
stricting  and  reducing  the  molecular  transfer,  before 
the  macromolecules  of  interest  have  moved  out  of  it. 
A  vacuum  of  not  greater  than  0.05  bar  (50  cm.H20)  is 
suitable  for  RNAand  DNA  transfer  from  agarose  gels. 

To  disassemble  the  apparatus  after  transfer  is 
complete  the  vacuum  pump  is  switched  off  and  the 
steps  described  above  are  carried  out  in  the  reverse 
sequence. 

If  desired,  the  apparatus  can  be  constructed  so 
as  to  be  fully  automatic  in  operation.  In  this  mode,  pro- 
grammable  pumps  and  fluid  reservoirs  are  incorpo- 
rated  so  as  to  permit  all  steps  of  fluid  substitution  to 
be  carried  out  automatically. 

For  transfer  of  DNA  by  blotting  in  previously  pro- 
posed  methods,  samples  are  first  separated  by  elec- 
trophoresis  on  slab  gels  which  are  then  transferred  to 
a  separate  container  and  exposed  first  to  a  DNA  de- 
naturing  solution  and  subsequently  to  a  neutralising 
solution;  a  process  which  takes  about  1-2  hours.  The 
gel  is  then  ready  for  blotting  and  is  transferred  to  a 
suitable  blotting  apparatus.  However,  the  apparatus 
of  the  present  invention  as  described  above  has  the 
inherent  advantage  that  the  gel  slab  to  be  blotted  can 
be  efficiently  processed  through  blotting  pre-treat- 
ments  without  being  removed  from  the  apparatus. 
Using  this  facility  a  DNA  blot,  for  example,  is  dena- 
tured  and  neutralised  in  a  few  minutes. 

From  the  above  it  will  be  seen  that  the  present  in- 
vention  provides  an  apparatus  which  effectively  com- 
bines  the  functions  of  separating  macromolecules  on 
gel  substrates  by  electrophoresis  and  subsequently 
transferring  them  in  situ  to  adsorbent  substrates, 
without  further  handling,  by  by  means  of  a  controlled 
vacuum. 

Claims 

1  .  Apparatus  for  transferring  nucleic  acid  fragments 
from  a  gel  to  a  filter  membrane  (13),  comprising: 

a  recessed  tray  (19)  having  a  bottom  wall; 
platform  means  (20)  in  said  tray  (19),  said 

platform  means  (20)  including  a  porous  support 
plate  (21)  for  said  membrane  (13); 

said  tray  (1  9)  and  platform  means  defining 
a  vacuum  chamber  (11)  between  said  plate  (21) 
and  the  bottom  wall  of  said  tray; 

liquid  reservoir  means  adapted  to  include 
said  gel  and  being  arranged  above  said  plate, 
said  reservoir  means  comprising  a  wall  (10)  ex- 
tending  above  and  surrounding  the  perimeter  of 
said  support  plate  (21)  and  arranged  to  contain 
liquid  above  said  support  plate;  and 

a  fluid  port  (23)  communicating  with  said 
chamber  for  withdrawing  fluid  under  conditions  of 
vacuum. 

Patentanspruche 

1  .  Vorrichtung  zum  Transferieren  von  Nukleinsaure- 
5  fragmenten  aus  einem  Gel  zu  einer  Filtermem- 

bran  (13)  mit: 
einer  mit  einer  Aussparung  versehenen  Schale 
(19)  mit  einer  Bodenwandung; 
einem  Plattform-Mittel  (20)  in  der  Schale  (19), 

10  wobei  dieses  Plattform-Mittel  (20)  eine  porose 
Sttitzplatte  (21)  fur  diese  Membran  (13)  beinhal- 
tet,  und 
diese  Schale  (19)  und  dieses  Plattform-Mittel  ei- 
ne  Vakuumkammer  (11)  zwischen  dieser  Platte 

15  (21)  und  der  Bodenwandung  dieser  Schale  be- 
grenzen, 
einem  Flussigkeitsreservoirmittel,  das  uberhalb 
dieser  Platte  angeordnet  und  so  ausgebildet  ist, 
urn  dieses  Gel  zu  enthalten,  wobei  dieses  Reser- 

20  voirmittel  eine  Wand  (10)  umfalit,  die  uberhalb 
des  Umfangs  dieser  Sttitzplatte  (21)  verlauft  und 
diese  umfalit  und  so  angeordnet  ist,  urn  Flussig- 
keit  uberhalb  dieser  Sttitzplatte  zu  enthalten;  und 
einer  Flussigkeitsoffnung  (23),  die  mit  dieser 

25  Kammer  in  Verbindung  steht,  urn  Flussigkeit  un- 
ter  Vakuumbedingungen  abzuziehen. 

Revendications 
30 

1.  Appareil  pour  le  transfert  de  fragments  d'acide 
nucleique  d'un  gel  a  une  membrane  filtrante  (13), 
comprenant  : 

un  plateau  evide  (19)  ayant  une  paroi  de 
35  fond  ; 

une  plateforme  (20)  placee  dans  led  it  pla- 
teau  (19),  ladite  plateforme  (20)  incluant  une  pla- 
que  support  poreuse  (21)  pour  ladite  membrane 
(13); 

40  ledit  plateau  (19)  et  ladite  plateforme  defi- 
nissant  une  chambre  a  vide  (11)  entre  ladite  pla- 
que  (21)  et  la  paroi  de  fond  dudit  plateau  ; 

un  reservoir  de  liquide  prevu  pourcontenir 
le  dit  gel  et  place  au-dessus  de  ladite  plaque,  ledit 

45  reservoir  comportant  une  paroi  (10)  qui  s'etend 
au-dessus  et  autour  du  perimetre  de  ladite  plaque 
support  (21)  et  qui  est  agencee  pour  contenir  un 
liquide  au-dessus  de  ladite  plaque  support  ;  et 

un  orifice  de  fluide  (23)  en  communication 
so  avec  ladite  chambre  pour  extraire  le  fluide  dans 

des  conditions  de  vide. 

55 
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